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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device of high display quality by preventing alignment direction 
from being disturbed by external influence in a vertical 
alignment type liquid crystal display device in which an 
alignment control window is formed in a common electrode to 
control the alignment direction. 

SOLUTION: On the opposing substrates 50, 60. pixel electrodes 
55 and a common electrode 63 where alignment control 
windows 65 are made open are formed. In the areas overlapping 
the alignment control windows 65 and between the substrate 60 
and color filters 61 alignment control auxiliary electrodes 1 are 
formed, and a voltage differing from pixel electrodes 55 in 
polarity is applied thereto. Thus, an electric field is formed in 
the areas of the alignment control windows 65 and the 
alignment direction of the liquid crystal molecules is controlled 
more strongly. 
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* NOTICES * 

JPO and NCIFI are not responsible for any 
dcunages caused Joy the use of this tremslation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate with which multi-line formation of the estranged pixel electrode was carried out, 
and the 2nd substrate with which the common electrode with which said 1 st substrate is countered and said 
pixel electrode is countered was formed, In the liquid crystal display equipped with the liquid crystal which 
has the negative dielectric constant anisotropy enclosed between said 1st and 2nd substrates The 
perpendicular orientation mold liquid crystal display characterized by having the orientation control aperture 
which comes to carry out opening of said common electrode to the field corresponding to said pixel 
electrode of said common electrode, and preparing an orientation control auxiliary electrode in it between 
said common electrode and said 2nd substrate. 

[Claim 2] Said orientation control auxiliary electrode is a perpendicular orientation mold liquid crystal 
display according to claim 1 characterized by superimposing on said orientation control aperture and being 
formed through an insulator layer. 

[Claim 3] A part of insulator layer [ at least ] between said orientation control auxiliary electrodes and 
common electrodes is the perpendicular orientation mold liquid crystal display according to claim 2 
characterized by being the color filter which makes a predetermined color light to penetrate. 
[Claim 4] It is the perpendicular orientation mold liquid crystal display according to claim 1 characterized 
by for said orientation control auxiliary electrode being a transparent electrode, and forming this orientation 
control auxiliary electrode all over the field which counters said pixel electrode. 

[Claim 5] For the electrical potential difference impressed to the pixel electrode with which it connects with 
the line writing direction, and this orientation control auxiliary electrode counters this orientation control 
auxiliary electrode, said orientation control auxiliary electrode is a perpendicular orientation mold liquid 
crystal display according to claim 1 to 3 characterized by impressing the electrical potential difference of 
reversed polarity by making into a center the electrical potential difference impressed to said common 
electrode. 

[Claim 6] It is the perpendicular orientation mold liquid crystal display according to claim 5 which the 
electrical-potential-difference impression method of said liquid crystal display is impressed by the Rhine 
reversal method which reverses applied voltage for every line, and is characterized by carrying out 
electrical-potential-difference impression of said orientation control auxiliary electrode with said pixel 
electrode of the line which adjoins said pixel electrode with which this orientation control auxiliary 
electrode counters. 

[Claim 7] It is the perpendicular orientation mold liquid crystal display according to claim 6 which is 
connected to said data line, has further the precharge electrode precharged to said pixel electrode, and is 
characterized by supplying an electrical potential difference to said orientation control auxiliary electrode 
with said precharge electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the improvement of the display quality of the perpendicular 
orientation mold LCD which has an orientation control aperture in more detail about a liquid crystal display 
(Liquid Crystal Display;LCD). 
[0002] 

[Description of the Prior Art] In LCD of the perpendicular orientation mold using negative liquid crystal 
with a dielectric constant anisotropy and the negative perpendicular orientation film, the perpendicular 
orientation mold LCD which has the orientation control aperture which controls the direction of orientation 
of liquid crystal to JP,6-301036,A etc. is proposed. This type of LCD is explained below. 
[0003] The top view of LCD where drawing 6 (a) has an orientation control aperture, and drawing 6 (b) are 
the A- A* sectional view. On the 1st substrate 50, the gate line 51 is formed, this is covered and gate 
dielectric film 52 is formed. The thin film transistor (Thin Film Transistor;TFT) 53 which consists of polish 
recon film is formed in besides. A part of gate line 51 serves as a gate electrode of TFT53. These are 
covered, an interlayer insulation film 54 is formed, the pixel electrode 55 which consists of ITO (indium tin 
oxide) is formed on an interlayer insulation film 54, and it connects with TFT53 through the contact hole by 
which opening was carried out to the interlayer insulation film 54. On the pixel electrode 55, the 
perpendicular orientation film 56 which consists of an organic system ingredient like polyimide or an 
inorganic system ingredient like a silane system ingredient is formed. The interlayer insulation film 54 is 
two-layer, and the data line 57 is formed on interlayer insulation film 54a. It connects with the source field 
of TFT53, and the data line 57 supplies a charge to the pixel electrode 55, when the gate line 51 tums on. Of 
the electrical potential difference impressed to the data line 57, in order that liquid crystal may prevent 
inclining directly, the data line 57 is superimposed and formed in the bottom of the pixel electrode 55. 
[0004] A color filter 61 is formed in the location which counters the pixel electrode 55, and the common 
electrode 63 which consists of ITO etc. through an insulator layer 62 fiirther covers two or more pixel 
electrodes 55 in the 2nd substrate 60 which countered the 1 st substrate 50 and has been arranged, and is 
formed in it. On the common electrode 63, the same perpendicular orientation film 64 as the 1st substrate 50 
side is formed. The orientation control aperture 65 is formed in the location corresponding to the pixel 
electrode 55 at the common electrode 63. The orientation control aperture 65 is the field of an electrode 
absence where opening of the common electrode was carried out, for example, has the configuration which 
connected the alphabetic character of "Y" with vertical reverse as illustrated, 

[0005] Between these 1 st substrates 50 and the 2nd substrate 60, liquid crystal 70 is enclosed and it is 
controlled according to the field strength formed of the electrical potential difference impressed between the 
pixel electrode 55 and the common electrode 63, the sense, i.e., the orientation, of a liquid crystal molecule. 
The polarizing plate which is not illustrated makes a polarization shaft intersect perpendicularly in the 
outside of the 1 st substrate 50 and the 2nd substrate 60, and is arranged on it. In case the liquid crystal 70 
controlled by different orientation for every display pixel is passed, it becomes irregular, and the linearly 
polarized li^t which passes through between these polarizing plates is controlled by desired permeability. 
[0006] Liquid crystal 70 has the property which carries out orientation so that it may have the negative 
dielectric constant anisotropy, namely, may fall to the direction of electric field. The perpendicular 
orientation film 56 and 64 controls the initial orientation of liquid crystal 70 perpendicularly. In this case, 
the linearly polarized light which the liquid crystal molecule is perpendicular to the perpendicular 
orientation film 56 and 64 at the time of no electrical-potential-difference impressing, and escaped fi-om one 
polarizing plate passes the liquid crystal layer 70, is intercepted with the polarizing plate of another side, and 
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a display is recognized as black. With this configuration, if an electrical potential difference is impressed 
between the pixel electrode 55 and the common electrode 63, electric fields 66 and 67 are formed and a 
liquid crystal molecule inclines. At the edge of the pixel electrode 55, electric field 66 become the 
configuration where it inclined aslant toward the common electrode 63 side fi^om the pixel electrode 55. 
Similarly, since the edge of the orientation control aperture 65 also has the absent electrode, electric field 67 
become the configuration where it inclined toward the pixel electrode 55. Since the direction of orientation 
of liquid crystal is controlled to become perpendicular to this leaning electric field, a liquid crystal molecule 
inclines toward the direction of the inside of the pixel electrode 55, and the orientation control aperture 65. 
Consequently, the linearly polarized light which escaped fi-om one polarizing plate receives a birefringence 
in the liquid crystal layer 70, it changes to elliptically polarized light, the polarizing plate of another side is 
passed, and the display approaches white. 

[0007] If the gate line 51 and the data line 57 both tum on the pixel electrode 55, an electrical potential 
difference will be impressed through TFT and it will drive the liquid crystal of the right above of it. LCD is 
displayed by impressing each electrical potential difference to each pixel electrode 55, That is, the field in 
which the pixel electrode 55 is formed serves as a pixel. 

[0008] Moreover, directly under orientation control aperture 65, since the common electrode 63 is absent, 
electric field are not formed of electrical-potential-difference impression, either, but a liquid crystal 
molecule is fixed to an initial orientation condition, i.e., a perpendicular direction. By the continuation 
somatic of liquid crystal, the direction of orientation of liquid crystal counters on both sides of the 
orientation control aperture 65, and a large angle of visibility is obtained by this. 

[0009] Next, the electrical -potential-difference impression method of LCD is described. Drawing 7 is a 
timing chart which shows the electrical potential difference impressed to the gate line 51 and the data line 
57, and the electrical potential difference of the pixel electrode driven by it. The electrical potential 
difference impressed, respectively is shown in the 2nd gate line 51 by which drawing 7 (a) adjoins the 1st 
gate line 5 1 , and (b) adjoins the 1 st gate line, and, as for (c), the electrical potential difference of the pixel 
electrode 55 with which (d) is controlled by the 1st gate line and data line, and the pixel electrode 55 with 
which (e) is controlled by the 2nd gate line and data line is shown in it at the data line 57. An electrical 
potential difference is impressed to the gate line 51 of 1 horizontal-synchronization period (it is henceforth 
written as IH) 1st, and this is turned on. TFT53 of the pixel electrode 55 of the train corresponding to this 
tums on because the 1st gate line 51 turns on. Between IH, to each data line 57, the electrical potential 
difference according to the image to display is impressed, and, as for the pixel electrode 55 of this train, that 
electrical potential difference is held to it. By the following IH, the 1st gate electrode 51 is turned off and 
the 2nd gate electrode 51 tums it on. By this, TFT of the pixel electrode 55 corresponding to the 2nd gate 
line tums on, and the pixel electrode 55 of this train holds the electrical potential difference of the data line 
57 similarly. Like the following, an electrical potential difference is given to the pixel electrode 55 of each 
line at every IH, the liquid crystal corresponding to this is driven, and an image is displayed. Here, in order 
to prevent degradation of liquid crystal, the direction of electric field is reversed for every adjoining line, 
namely, the pixel electrode 55 of a line which the 1st gate line controls — the potential Vc (for example, 6V) 
of the common ekctrode 63 — predetermined potential (for example, 4V) — the electrical potential 
difference Vc which impressed the high electrical potential difference Vhigh (lOV), and reversed it to the 
pixel electrode 55 of an adjoining line, i.e., the potential of the common electrode 63, — predetermined 
potential — the low electrical potential difference Vlow (2V) is impressed. In case an electrical potential 
difference is again impressed to the pixel electrode 55 of the line of the 1st gate line, Vlow reversed like the 
point is impressed. The impression method of such an electrical potential difference is called the Rhine 
reversal method. Since the applied voltage of a pixel electrode is reversed focusing on the potential Vc of 
the common electrode 63 according to the Rhine reversal, the configuration of electric field is the same and 
a direction becomes reverse for every line. 
[0010] 

[Problem(s) to be Solved by the Invention] The perpendicular orientation mold LCD of the type which has 
an above-mentioned orientation control aperture It compares with LCD of the type which gives rubbing and 
generally controls the direction of orientation of liquid crystal. The force which controls the direction of 
orientation is weak, for example, the thickness of the liquid crystal layer 70 changes with the biases of 
distribution of the spacer which has specified the thickness of the liquid crystal layer 70, or If that electric 
field are built fi-om the external world etc. has the factor (it is called disturbance below) which disturbs the 
direction of orientation, the viewing-angle property that the directions of orientation of liquid crystal are 
turbulence and a pixel will change. Liquid crystal has continuation somatic and the turbulence of some 
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directions of orientation affects it also in the direction of orientation of the liquid crystal in a pixel. A 
boundary with the liquid crystal of the direction of right (it is unfixed by time) orientation produces in 
somewhere the liquid crystal with which the direction of orientation was in disorder, and it becomes the 
surface of discontinuity of the direction of orientation, and the so-called disclination here. Since light does 
not penetrate the field which disclination generated, a numerical aperture falls. Moreover, since the 
turbulence of the direction of orientation by disturbance differs and is produced for every pixel, a screen is 
rough, and appears and the display quality of LCD deteriorates. 

[001 1] Moreover, if a glass substrate is charged in plus according to an external factor, the field which 
counters will be charged in a reverse charge, i.e., minus. Since an electrical potential difference is impressed 
to a common electrode, there is little effect of electrification, but an electrode is not formed in an orientation 
control aperture, but since electrical-potential-difference impression is not carried out, it means having been 
charged with as. If the inside of an orientation control aperture is charged, the electric field which are not 
planned by this will occur and effect will be done in the direction of orientation of the liquid crystal 
molecule in a pixel. Macroscopically, the effect of electrification may change a color like silverfish partially. 
Moreover, electrification can also serve as the above-mentioned disturbance. 

[0012] This invention aims at offering LCD with more high display quality in the perpendicular orientation 

mold LCD of the type which has an orientation control aperture. 

[0013] 

[Means for Solving the Problem] The 1st substrate with which multi-line formation of the pixel electrode 
which this invention was made in order to attain the above-mentioned purpose, and was estranged was 
carried out. In the liquid crystal display equipped with the liquid crystal which has the negative dielectric 
constant anisotropy enclosed between the 2nd substrate with which the common electrode which coimters 
the 1 st substrate and counters a pixel electrode was formed, and the 1st and 2nd substrates It is the 
perpendicular orientation mold liquid crystal display which has the orientation control aperture which comes 
to carry out opening of the common electrode to the field corresponding to the pixel electrode of a common 
electrode, and prepared the orientation control auxiliary electrode in it between a common electrode and the 
2nd substrate. 

[0014] Moreover, an orientation control auxiliary electrode is superimposed on an orientation control 
aperture, and is formed. 

[0015] Moreover, an orientation control auxiliary electrode is a transparent electrode, and is formed all over 
the field which counters a pixel electrode. 

[0016] Moreover, a liquid crystal display impresses an electrical potential difference to a pixel electrode, 
and drives liquid crystal, the orientation control auxiliary electrode is connected with the line writing 
direction, and the reversed electrical potential difference is impressed to this orientation control auxiliary 
electrode with the pixel electrode which this orientation control auxiliary electrode counters, 
[0017] Moreover, the electrical -potential-difference impression method of a liquid crystal display is 
impressed by the Rhine reversal method which reverses applied voltage for every line, and electrical- 
potential-difference impression of the orientation control auxiliary electrode is carried out with the pixel 
electrode of the line which adjoins the line of the pixel electrode with which this orientation control 
auxiliary electrode counters. 
[0018] 

[Embodiment of the Invention] Drawing 1 (a) is the top view of the 1st operation gestalt of this invention, 
and (b) is the sectional view. The number same about the same configuration as the conventional LCD is 
attached, and explanation is omitted. On the 1st substrate 50, the gate line 51 which extends in a line writing 
direction is formed, and TFT53 which used the part as the gate electrode is formed. The data line 57 which 
extends in the direction of a train is connected to the pixel electrode 55 through TFT53, and the 
perpendicular orientation film 56 with which rubbing processing is not performed is formed on the pixel 
electrode 55. The data line 57 is formed on interlayer insulation film 54a. A color filter 61 is formed on the 
2nd substrate 60 which countered the 1st substrate 50 and has been arranged, the common electrode 63 and 
the perpendicular orientation film 64 with which rubbing processing is not performed prepare through an 
insulator layer 62 on this, and it is ********. The orientation control aperture 65 which controls the 
direction of orientation of liquid crystal is formed in the common electrode 63. Between these 1st substrates 
50 and the 2nd substrate 60, it is loaded with the liquid crystal 70 which has a negative dielectric constant 
anisotropy, and orientation is controlled according to the field strength formed of the electrical potential 
difference impressed between the pixel electrode 55 and the common electrode 63. 
[001 9] The big difference with the former is the point that the orientation control auxiliary electrode 1 is 
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formed between the 2nd substrate 60 and a color filter 61. The orientation control auxiliary electrode 1 has 
the configuration where connection section 1 c connected with a line writing direction was connected in the 
configuration which connected the "Y" alphabetic character with vertical reverse, for example, becomes it 
from metals, such as chromium, and transparent electrodes, such as ITO, so that it may superimpose on the 
field in which the orientation control aperture 65 was formed. However, it is more desirable for a transparent 
electrode to be a metal since resistance is generally high as compared with a metal. 

[0020] Now, an electrical potential difference higher than the common electrode 63 is impressed to the pixel 
electrode 55, and the line of electric force which faces to the common electrode 63 from the pixel electrode 
55 presupposes that it is formed like an arrow head. If an electrical potential difference lower than the 
common electrode 63 is impressed to the orientation control auxiliary electrode 1 at this time, as the arrow 
head illustrated, the electric field of the perpendicularly it faces to the orientation control auxiliary electrode 
1 from the common electrode 63 will be formed. On the contrary, when impressing an electrical potential 
difference lower than the common electrode 63 to the pixel electrode 55, an electrical potential difference 
higher than the common electrode 63 is impressed to the orientation control auxiliary electrode 1. That is, 
with a pixel electrode, the reversed electrical potential difference is impressed to the orientation control 
auxiliary electrode 1 by making into a center the electrical potential difference impressed to a common 
electrode. 

[0021] carry out for impressing which electrical potential difference — strong vertical electric field arise to 
the field of the orientation control aperture 65 with the orientation control auxiliary electrode 1 . Orientation 
of the liquid crystal which has a negative dielectric constant anisotropy is carried out to electric field in a 
perpendicular and the direction of inclination of field strength. Therefore, if vertical electric field arise 
directly under an orientation control aperture with the orientation control auxiliary electrode 1 , as compared 
with the former which electric field did not produce, the direction of orientation of liquid crystal can be 
controlled more strongly here. If orientation control becomes strong, the time amount (response time) in 
which a liquid crystal molecule shifts to a drive condition from initial orientation will become short. 
Moreover, even if the liquid crystal for example, in the orientation control aperture 56 inclines in the false 
direction, since orientation control is strongly carried out by disturbance, the direction of orientation of the 
liquid crystal between pixels stops being able to influence easily in a pixel, and the display quality of liquid 
crystal of an orientation control aperture edge of LCD improves according to it. 

[0022] Moreover, since an electrical potential difference is impressed to the orientation control auxiliary 
electrode 1 superimposed on the orientation control aperture as mentioned above, even if a glass substrate is 
charged, the charge by which induction was carried out does not accumulate there and it is hard to be 
influenced of electrification. 

[0023] A top view for drawing 2 (a) to explain actuation of this operation gestalt and drawing 2 (b) are the 
top views on which only the orientation control auxiliary electrode was simplified and drawn. As for this 
operation gestalt, an electrical potential difference is impressed by the Rhine reversal method. Suppose that 
the high electrical potential difference Vhigh was impressed to pixel electrode lOaa to the common 
electrode 61 as shown in drawing 2 (a). Plus is displayed on the electrode to which Vhigh is impressed 
among drawing. Since it is the Rhine reversal, pixel electrode 1 Oab in the same line also serves as Vhigh. 
The low electrical potential difference Vlow is impressed to pixel electrode 1 Oba of the line which adjoins 
the line of pixel electrode lOaa, and lObb to the common electrode 61 . With the pixel electrode with which 
the orientation control auxiliary electrode 1 counters the orientation control auxiliary electrode 1, the 
reversed electrical potential difference is impressed, Vlow is impressed to pixel electrode lOaa and 
orientation control auxiliary-electrode la formed on lOab, and Vhigh is impressed to orientation control 
auxiliary-electrode lb formed on pixel electrode lOba and lObb. 

[0024] When the data line impresses an electrical potential difference to each pixel electrode, in order to 
improve electrical-potential-difference responsibility, just before impressing the electrical potential 
difference of the data line, Vhigh or Vlow is impressed, and the data line reduces this electrical potential 
difference to the electrical potential difference according to the display screen, and let it be the applied 
voltage for every pixel. This is called precharge. In order to precharge, there is an electrode by which 
electrical-potential-difference impression was carried out by AC with the amplitude of Vhigh to Vlow, and 
this is called a precharge electrode. As shown in drawing 2 (b), the orientation control auxiliary electrode in 
every other line is connected mutually. That is, orientation control auxiliary-electrode of odd lines 1 a and 
orientation control auxiliary-electrode of even lines lb are connected mutually. And it is in contact with the 
1st substrate at the screen edge which is not illustrated, and either orientation control auxiliary-electrode la 
or lb is connected to the precharge electrode 20 formed on the 1st substrate through the switch 21. 
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[0D25] Electrical-potential-difference impression of the orientation control auxiliary electrode 1 is carried 
out with the pixel electrode 55 of the line which adjoins the pixel electrode 55 with which the orientation 
control auxiliary electrode 1 counters. It explains concretely below. To the timing which impresses a 
forward (Vhigh) electrical potential difference to the pixel electrode of odd lines, i.e., the pixel electrode 
which counters orientation control auxiliary-electrode la, the precharge electrode 20 is impressed to forward 
(Vhigh), and is impressed to orientation control auxiliary-electrode of even lines lb being connected to the 
precharge electrode 20 (Vhigh) at this time. Next, if it becomes the timing which impresses a negative 
(Vlow) electrical potential difference to the pixel electrode of even lines, i.e., the pixel electrode which 
counters orientation control auxiliary-electrode lb, the precharge electrode 20 is also impressed to negative 
(Vlow), and a switch 21 will change so that orientation control auxiliary-electrode of odd lines la may be 
connected to the precharge electrode 20 at this time, and it will be impressed by negative (Vlow). Electrical- 
potential-difference impression is repeated like the following. Therefore, as for a pixel electrode and the 
orientation control auxiliary electrode which counters the pixel electrode, the electrical potential difference 
of reversed polarity is impressed for any line. If electrical-potential-difference impression is carried out by 
the Rhine reversal method, since the same electrical potential difference of Vhigh or Vlow is impressed 
every other line and the orientation control auxiliary electrode 1 in every other line is connected mutually, 
electrical-potential-difference impression can be performed easily. And by the Rhine reversal method, since 
the electrical potential difference is impressed, whenever it carries out electrical-potential-difference 
impression with the pixel electrode of an adjoining line, with the pixel electrode, the reversed electrical 
potential difference will be impressed to the orientation control auxiliary electrode corresponding to each 
pixel electrode. 

[0026] Although the electrical potential difference reversed with the pixel electrode using the precharge 
electrode 20 as it is the Rhine reversal method as mentioned above can be impressed to an orientation 
control auxiliary electrode, the same electrical potential difference as the pixel electrode of each line same, 
of course for example, as 1 vertical-synchronization period instead of this limitation can be impressed, and it 
can carry out almost similarly in the field reversal method which impresses the reversed electrical potential 
difference at the next vertical-synchronization period with this. 

[0027] In addition, although it is not necessary to prepare specially connection section la of the orientation 
control auxiliary electrode 1 if the comer of the orientation control auxiliary electrode 1 is connected and 
formed as shown in drawing 3 (a), the direction in which connection section la was prepared can reduce the 
electric resistance of the orientation control auxiliary electrode 1. Of course, since the gate line 51 and 
TFT53 crowd and it is formed between pixels although electric resistance can be reduced further if it forms 
in the both sides of a pixel as shown in drawing 3 (b), it is hard to secure a tooth space. Moreover, since this 
part serves as a protection-from-light field and a numerical aperture is reduced when the orientation control 
auxiliary electrode 1 is formed with a metal, the smaller one of the field of the orientation control auxiliary 
electrode 1 is desirable. 

[0028] Moreover, that what is necessary is just to insulate with the common electrode 63, although the 
orientation control auxiliary electrode 1 was formed between the 2nd substrate 60 and a color filter 61, as 
long as it is LCD which may form an insulator layer 62 more thickly and does not have a color filter 61, in 
short, a special insulator layer may be prepared instead of a color filter 61 . However, if a special insulator 
layer is prepared, the transmitted light will decline within an insulator layer and the part permeability will 
fall. Since a color filter 61 is generally an insulator layer, if the orientation control auxiliary electrode 1 and 
the common electrode 63 are insulated with a color filter 61, permeability will not fall. 
[0029] The top view in which drawing 4 (a) shows the 2nd operation gestalt, and (b) are the sectional view. 
The configuration of orientation control aperture 65' is a straight line-like, and the difference with the 1st 
operation gestalt of this operation gestalt is the point that double with it and the configuration of the 
orientation control auxiliary electrode 2 is changed. The orientation control auxiliary electrode 2 is 
superimposed and formed in orientation control aperture 65', and is connected with the line writing direction 
by connection section 2a. About the other configuration, since it is the same as that of the 1st operation 
gestalt, explanation is omitted. 

[0030] The configuration of the orientation control aperture 65 can consider various things besides these 
[ 1st ] and the 2nd operation gestalt, and is various with it. [ of the configuration of an orientation control 
auxiliary electrode ] The place considered as the point of this invention is the point that an orientation 
control aperture is overlapped on the field by which opening is carried out, and the orientation control 
auxiHary electrode is formed. This will become clearer also fi-om the following operation gestalt. 
[003 1] The top view in which drawing 5 (a) shows the 3rd operation gestalt, and drawing 5 (b) are the 
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settional view. The difference with the 1 st operation gestalt of this operation gestah is a point which the 
orientation control auxiliary electrode 3 consists of transparent electrodes, such as ITO, covers the pixel 
electrode of a line writing direction, and is formed all over the. Since the orientation control auxiliary 
electrode 3 is transparent, even if it forms in the whole surface in this way, it does not serve as hindrance of 
a screen display. Moreover, since the orientation control auxiliary electrode 3 of a line writing direction 
connects and is formed, as illustrated, it is the stripe-like orientation control auxiliary electrode 3 for every 
line of a pixel. Since the area of the orientation control auxiliary electrode 3 and the common electrode 64 
which counters is large, the parasitic capacitance produced among these becomes large, and stops however, 
answering electrical-potential-difference impression quickly with this operation gestalt especially. 
Therefore, as for the orientation control auxiliary electrode 3 and the common electrode 64, it is desirable to 
take distance as much as possible. Although what is necessary is just to form the thickness of an insulator 
layer 62 thickly in order to take this distance, there is a possibility that permeability may fall. In this 
operation gestalt, the orientation control auxiliary electrode 3 was formed between the 2nd substrate 60 and 
a color filter 61 , and the part of the thickness of a color filter and this distance are secured. 
[0032] 

[Effect of the Invention] Since the orientation control auxiliary electrode was prepared in the field 
corresponding to the pixel electrode of a common electrode between a common electrode and the 2nd 
substrate in the perpendicular orientation mold LCD which has the orientation control aperture which comes 
to carry out opening of the common electrode according to this invention as explained above Since the 
direction of orientation of liquid crystal can be controlled more strongly, the direction of orientation of 
liquid crystal is stabilized, it is hard coming to win popularity effect to disturbance, such as external electric 
field, and display quality improves. 

[0033] Moreover, especially according to invention according to claim 5, a drive method is the Rhine 
reversal method, and since electrical-potential-difference impression is carried out with the pixel electrode 
of the line which adjoins the line of the pixel electrode with which the orientation control auxiliary electrode 
counters, an orientation control auxiliary electrode can impress a pixel electrode and the reversed electrical 
potential difference to an orientation control auxiliary electrode, without needing a special control circuit 
etc. 

[Translation done.] 
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